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Abstract—Empathy can be de!ned as the ability to perceive 
and understand others’ emotional states. Neuropsychologi-
cal evidence has shown that humans empathize with each 
other to different degrees depending on factors such as their 
mood, personality, and social relationships. ICTs with the 
features that offered are a very important tool for the detec-
tion, the development and the cultivation of empathy in 
children and adults in various fields and in different ways. 
Index Terms—ICTs, Empathy, Autism, Bullying, Empathic 
Agents, Virtual Environments, Health, Games, Robots, 
Social Networks, Neural Mechanisms 
I. INTRODUCTION 
Rapid developments in information technology have 
dramatically changed the living conditions for many peo-
ple during the past decades. ICTs stand for information 
and communication technologies and are defined, for the 
purposes of this primer, as a “diverse set of technological 
tools and resources used to communicate, and to create, 
disseminate, store, and manage information. These tech-
nologies include computers, the Internet, broadcasting 
technologies (radio and television), and telephony [1]. 
ICTs have been widely studied in a large number of fields 
as well as being a subject of study in its own right. In 
recent years there has been a groundswell of interest in 
how computers can best be harnessed in order to detect 
and foster empathy and to achieve empathic interactions 
between computers and humans. 
The original German word Einfühlung, of which the 
English “empathy” is Titchener’s translation, literally 
means “feeling into”. Einfühlung was thought to result 
from a process where observers project themselves into 
the objects they perceive [2]. Many researchers have en-
gaged with empathy and its bases. Empathy has been 
de!ned as ‘‘the ability to understand others’ emotions 
and/or perspectives and, often, to resonate with others’ 
emotional states,’’ or as ‘‘an affective response that is 
identical, or very similar, to what the other person is feel-
ing or might be expected to feel given the context: a re-
sponse stemming from an understanding of another’s 
emotional state or condition’’ [3]. Empathy requires both 
the ability to share the emotional experience of the other 
person (affective component) and an understanding of the 
other person’s experience (cognitive component) [4]. 
Empathy can also be considered to be equivalent to con-
viviality that allows individuals to identify with each other 
thereby experiencing each other’s feelings, thoughts, and 
attitudes and hence is deemed a central concept to design 
a community [5]. 
Understanding of the significant role of emotions and 
empathy, great progress has been observed in the design 
of ICT software programs in order to support and induce 
the expression of empathy in children and in adults too. 
For that reason applications, software, virtual environ-
ments, games, empathic pedagogical agents have been 
developed to measure, detect and promote empathy. These 
applications and software have been expanded in many 
fields such us : ICTs – empathy and autism, ICTs – empa-
thy and bulling, ICTs – empathy and robots, ICTs – empa-
thy and empathic pedagogical agents, ICTs – empathy and 
health, ICTs – empathy and virtual environments, ICTs – 
empathy and games, ICTs – empathy and social networks 
and ICTs – empathy and neural mechanisms.  
In this paper we present an overview of the most repre-
sentative studies which deal with this important phenome-
non of empathy. The studies chosen will be classified 
according to the areas of needs they serve. 
II. EMPATHY IN VARIOUS PEDAGOGICAL AND OTHER 
DOMAINS 
A. Empathy and Autism (ASC) 
Golan et al., (2010) created ‘The Transporters’, a chil-
dren’s animation series, based around eight characters 
who are vehicles that move according to rule-based mo-
tion. Such vehicles, it was hoped, would readily attract the 
attention of young children with ASC, both high-
functioning children—who have developed age appropri-
ate language and cognitive abilities, and low-functioning 
children, who have signi!cant learning dif!culties. Onto 
these vehicles grafted real-life faces of actors showing 
emotions, and contextualized them in entertaining social 
interactions between the toy vehicles. The aim was to 
explore whether creating an autism-friendly context of 
predictable mechanical motion could introduce facial 
expressions of emotion that could then be learned more 
easily than is possible in the real world [6], [7]. 
Blocher et al., (2002) presented an interactive computer 
system ‘Affective Social Quest’ aimed at helping autistic 
children learn how to recognize emotional expressions. 
The system illustrates emotional situations and then cues 
the child to select which stuffed “dwarf” doll most closely 
matches the portrayed emotion. The dwarfs provide a 
wireless, playful haptic interface that can also be used by 
multiple players. The goal of ASQ is to provide an engag-
ing environment to help children – speci!cally autistic 
children –learn to recognize social displays of affect [8]. 
B. Empathy and Bullying 
One of the most widely used software tools is the 
VICTEC project (Virtual ICT with Empathic Characters), 
a European framework V project which was carried out 
between 2002-2005. The project considered the applica-
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tion of 3D animated synthetic characters and emergent 
narrative to create improvised dramas to address bullying 
problems for children aged 8-12 in the UK, Germany and 
Portugal. One of the main aims of the project was to de-
velop synthetic characters that could, through their ap-
pearances, behaviours and features allow the user to build 
empathic relations with them. The project’s pedagogical 
objectives were met through the design and implementa-
tion of interactive, episodic and emergent virtual dramas 
where children were exposed to bullying scenarios in a 
safe school-based Virtual Learning Environment (VLE). 
The FearNot! application software (Fun with Empathic 
Agents to Achieve Novel Outcomes in Teaching) devel-
oped during the project aimed to enable children to ex-
plore physical and relational bullying issues and coping 
strategies through empathic interactions with synthetic 
characters. In order to achieve these objectives, FearNot! 
provides children with various scenarios about bullying 
behaviour, that promote engagement and believability 
with synthetic characters in a social interaction [9], [10]. 
To build empathy into FearNot! they have considered the 
following components: agent’s architecture; the charac-
ters’ embodiment; the environment itself and emotionally 
charged situations [11].  
The ECIRCUS project is a three year project (European 
framework VI project) which started in March 2006. This 
project intends to further develop the technology from the 
VICTEC project and carry out on a number of large-scale 
psychological evaluations in schools using both the Fear-
Not! software and the purpose built ORIENT software to 
be developed in the course of the project. ECIRCUS aims 
to develop novel conceptual and innovative technologies 
to support social and emotional learning through role-play 
and affective engagement for Personal, Health and Social 
Education involving complex social situations. The main 
objective of this project is to enhance learning through the 
use of a new kind of interactive 3D environment that ex-
plores virtual play and improvisational drama with syn-
thetic characters. The project will target PHSE in which 
empathy and emotional engagements are key factors, 
using the hard problems of bullying and refugee integra-
tion in schools as exemplars [9]. 
C. Empathy and Empathic Pedagogical Agents 
Chatzara et al. designed an agent, which named Sofia 
who is able to express emotions by portray facial expres-
sions that are related with learning. Sofia’s goal is to 
communicate emotionally with the user in a pedagogical 
manner. Caring agent may not only increase the interac-
tion between students and the learning system, but also 
have positive effects on students’ emotions and engage 
them in learning [12]. 
Lim et al., (2005) introduced ‘The Empathic Tour 
Guide System’ a context-aware mobile system, including 
an ‘intelligent empathic guide with attitude’, offering the 
user a seamless, temporally and spatially dependent, mul-
ti-modal interaction interface. The phrase ‘empathic guide 
with attitude’ means a guide that does not only show emo-
tions during interaction, but at the same time try to invoke 
empathy in the user. It will consist of two virtual agents 
each possessing a contrasting personality, presenting users 
with different versions of the story of the same event or 
place. An Emergent Empathic Model with Personality is 
proposed as a mechanism for action selection and affec-
tive processing. The system will mould to the behavior of 
the users and facilitate their movement, applying story-
telling techniques which link the memory and interests of 
the guide as well as the visitor to the spatial location so 
that stories are relevant to what can be immediately seen, 
creating personalised communication. Multisensory sys-
tems will be integrated with the PDA, adopting wireless 
technology. Detection of the user’s current physical posi-
tion will be performed by a Global Positioning System 
[13]. 
Prendiger et al., (2005) developed ‘the Empathic Com-
panion’, an animated interface agent that accompanies the 
user in the setting of a virtual job interview. This interface 
application takes physiological data (skin conductance and 
electromyography) of a user in realtime, interprets them as 
emotions, and addresses the user’s affective states in the 
form of empathic feedback. The Empathic Companion is 
conceived as an educational agent that supports job seek-
ers preparing for a job interview [14]. 
Woolf et al., (2010) developed ‘Wayang Outpost’ 
(“Wayang”) who is an intelligent tutor that helps students 
prepare for standardized tests that assess general mathe-
matic skills. ‘Wayang’ includes a wide range of meta-
cognitive and affective support, delivered by learning 
companions; agents designed to act like peers who care 
about a student's progress, and offer affective and empath-
ic support and advice on how to improve student learning 
strategies [15]. 
Kim (2005) presented empathetic, pedagogical agents 
‘PALs’ that tried to enhance learner interest and self-
efficacy through empathetic responses and interaction. 
The ‘PALs’ were developed using Poser 5, a 3D-
image/animation-design tool, and Mimic Pro 2, a 
voice/affect-editing tool. The animation files created in 
Poser 5 were converted to Macromedia Flash movies for 
compression and were later integrated into the instruction-
al intervention. The ‘PALs’, Chris, (one version male, one 
female) were designed to look about twenty years old, 
casually dressed and speaking informally, sometimes 
using slang. Male and female voices of college students 
were recorded [16]. 
D. Empathy and Neural Mechanisms 
Jackson et al. (2006) used a series of 96 digital color 
pictures showing right hands and right feet of people in 
painful and non-painful situations. All situations depicted 
familiar events that can happen in everyday life to people 
(e.g. pinching one’s finger in a door, or catching one’s toe 
under a heavy object). Various types (mechanical, thermal 
and pressure) and levels (neutral [no pain], low pain, me-
dium pain, high pain) of pain inflicted to the limbs were 
depicted. Three different perspectives were manipulated 
through explicit instructions: the subject’s own perspec-
tive (Self), that of a specific but unfamiliar person (Other), 
and that of a plastic limb (Artificial). Stimuli were pre-
sented with a computer running, the Presentation software 
(Neurobehavioural Systems TM) to manage the timing 
and presentation of the stimuli, as well as the recording 
responses [17]. 
E. Empathy and Health (Mental and Physical) 
Bickmore and Picard (2005) developed an embodied 
exercise advisor named Laura, which attempted to build 
and maintain a relationship with subjects who interacted 
with the agent daily, for a month. Laura used a number of 
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strategies that humans use to establish and maintain rela-
tionships, including social, empathetic and polite commu-
nication, talk of the relationship, humor and appropriate 
forms of address in order to help people improve their 
exercise habits [18]. 
Liu and Picard (2005) had subjects interact with a mo-
bile health device and then analysed the effect it had on 
subject’s attitudes and behavior. The mobile device was 
consisted of an empathetic agent who would make em-
pathic comments when interacting with the subject in 
order to discuss issues relating to the user’s health [19].  
Lindsay et al. (2012) developed the ‘KITE project’. The 
‘KITE project’ design work examined the potential for 
designing a digital intervention to promote safe walking 
for people with dementia, i.e. walking outdoors unaccom-
panied by a caregiver with minimal risk of becoming lost 
or experiences of anxiety. Specifically, the process aims to 
foster an empathic relationship between designers, people 
with dementia and caregivers by demanding close, re-
spectful contact. The approach focuses on trying to devel-
op a holistic understanding of people with dementia’s day-
to-day lives and acknowledges that there is likely to be a 
wide gulf between designers" and people with dementia’s 
life experiences [20]. 
Stacy C. Marsella (2002) introduced an Interactive Ped-
agogical Drama (IPD), ‘Carmen’s Bright IDEAS’, which 
is designed to improve the social problem solving skills of 
mothers of pediatric cancer patients. In an interactive 
pedagogical drama, a learner (human user) interacts with 
believable characters in a believable story that the learner 
empathizes with. In particular, the characters may be fac-
ing and resolving overwhelming, emotionally charged 
dif!culties similar to the learner’s. The learner’s iden-
ti!cation with the characters and the believability of their 
problems are central to the goals of having the learner 
fully interact with the drama, accept the ef!cacy of the 
skills being employed in it and subsequently apply those 
skills in her own life [21]. 
Newall and Hall (2005) described the use of empathic 
agents in the development of an interactive pedagogical 
drama for the recognition and treatment of depression in 
adolescents. Empathic interaction by social agents can 
provide a useful forum for those suffering depressive 
episodes to obtain treatment. The user interacts with be-
lievable characters in a believable story where the charac-
ters participate in a storyline the user can empathise with. 
The characters in the story face and resolve problems 
similar to those the user is facing, so they can empathise 
with the characters in the drama and apply the problem 
solutions found to their own circumstance [22].  
III. ICT CLASSIFICATIONS OF APPLICATIONS FOR 
EMPATHY 
A. Empathy and Social Networks 
Ortega-Ruiz et al., (2012) designed ‘ConRed’ a pro-
gram, which addresses cyberbullying and other emerging 
problems linked with the use of the internet and seeks to 
promote a positive use of this new environment. The main 
aims of the ‘ConRed’ program are a) to improve perceived 
control over information on the internet, b) to reduce the 
time dedicated to digital device usage, and c) to prevent 
and reduce cyberbullying. To achieve these objectives 
especially the last one an attempt was made to improve 
social skills and cultivate empathy through virtual scenar-
ios [23]. 
Facebook is a sophisticated multimedia online social 
networking where people can gather, socialize and 
through interactions emotions and empathy can be 
emerged. Facebook is uniquely able to see a “macro” view 
of empathy across the network, and therefore can propose 
“interventions” that will in#uence social networks and 
communities in a number of ways [24].  
Pfeil et al., (2007) (www.seniornet.org) presented 
‘Senior Net’, an online community for older people. This 
online community for older people will display a high 
degree of emotional support and trust especially when 
suffering from illness. The emotional support of the online 
community is seen as a helpful addition to the offline 
recovery program [25].  
B. Empathy and Virtual Environments 
Nimis project (Networked Interactive Media in 
Schools) is an EU funded international project, produced a 
highly interactive infant classroom in which computers 
and interactive boards embedded thoughtfully in class-
room environments enabled frequent high quality interac-
tion though increased collaboration. Video analysis re-
vealed higher levels of positive emotion and engagement 
than in the normal classroom. Emotional scaffolding was 
usually greater between adults and students than between 
students. Empathy is central to ensuring the quality of 
human communication and personal development [26], 
[27].  
The ICT and Whole Child Project, funded by the Nuf-
field Foundation, developed emotional scales and com-
pared a normal classroom with an ICT embedded class-
room, over two years. Affective issues were revealed to be 
at the heart of learning and positive emotion was generat-
ed in the computer classroom where teachers and children 
continually collaborated around the machines. Achieve-
ments at the end of two years were higher in the computer 
embedded classrooms, as was self-esteem [26], [28]. 
McQuiggan et al., (2006) presented ‘CARE’, a data-
driven affective architecture and methodology for learning 
models of empathy by observing human-human social 
interactions. First, in CARE training sessions, one trainer 
directs synthetic agents to perform a sequence of tasks 
while another trainer manipulates companion agents’ 
affective states to produce empathetic behaviors (spoken 
language, gesture, posture). Treasure Hunt is a prototype 
virtual environment featuring a synthetic agent controlled 
by the user and a companion agent whose empathetic 
behaviors are controlled by CARE. The user navigates the 
3D virtual world in search of hidden (and some not- so-
hidden) treasures. Each treasure box is labeled with the 
value of its contents, representing points the user obtains 
when collecting the associated treasure. Throughout the 
users’ quest for treasure, the companion agent follows 
along and expresses empathetic behaviors as appropriate 
situations arise in the users’ experiences [29], [30]. 
McQuiggan et al., (2008) and Sabourin et al., (2011) 
presented ‘CRYSTAL ISLAND’, a virtual environment 
which is designed to teach the domains of microbiology 
and genetics to middle school students. It features a sci-
ence mystery set on a recently discovered volcanic island 
where a research station has been established to study the 
unique flora and fauna. The user plays the protagonist, 
Alex, attempting to discover the genetic makeup of the 
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chickens whose eggs are carrying an unidentified infec-
tious disease at the research station. The story opens by 
introducing the student to the island and the members of 
the research team for which her father serves as the lead 
scientist. The empathetic model is developed through the 
interactions between the subjects and the virtual characters 
[29], [31]. 
Hall et al., (2011) introduced the ‘eCute project’. The 
7th Framework EU project ‘Education for Cultural Under-
standing Technology Enhanced’ (eCute) aims to develop 
cultural understanding by providing immersive virtual role 
play with intelligent interactive graphical characters em-
bodying models of culturally-specific behaviour and inter-
action. Helping children and young people to develop 
empathy for people from other cultures is therefore an 
ever pressing pedagogical imperative. interactive graph-
ical characters embodying models of culturally-specific 
behaviour and interaction. Targeted at two specific age 
groups, children aged 9-11 and young adults aged 18-25, 
‘eCute’ sets out to design and build two cultural Virtual 
Learning Environments (VLEs) based on virtual dramas 
and to evaluate these with stakeholder teacher and learner 
groups to demonstrate learning efficacy [32].  
C. Empathy and Games 
Belman et al., (2010) presented three games to cultivate 
empathy. The games are: ‘Peacemaker’, ‘Hush’ and 
‘Layoff’. In ‘Peacemaker’ the player inhabits the role of 
either the Israeli Prime Minister or Palestinian President 
during a particularly volatile period of the Palestinian-
Israeli conflict. Whichever role the player chooses, the 
goal is to create conditions in which a “two-state solution” 
to the conflict becomes viable. There are a wide variety of 
actions to choose from, some hawkish, some conciliatory, 
some unilateral, and some that require cooperation with 
groups on the other side of the conflict. The game encour-
ages empathy in several ways [33]. 
‘Hush’ begins with a screen prompting us to take the 
perspective of the player character, who is a Rwandan 
Tutsi mother hiding in a shack with her baby during the 
genocide of 1994. Against a background of haunting mu-
sic, this message appears: Rwanda, 1994: The Hutu are 
coming, Liliane. Hide your child. If you falter in your 
lullaby, he will grow restless. The soldier will hear him, 
and he will come for you. By addressing the player as 
“Liliane,” the game encourages players to forego the emo-
tional distance that usually separates them from what 
happens on screen. This can be regarded as a kind of em-
pathy induction, in response to which we may be more 
likely to inhabit, explore, and identify with Liliane’s expe-
rience [33].  
‘Layoff’ is designed to elicit empathy in players to-
wards characters in the game. In Layoff, one plays as 
“corporate management,” tasked with cutting jobs during 
the financial crisis. When players match sets of three or 
more workers, they fall off the bottom end of the board 
into an “unemployment office.” The game, however, is 
designed to challenge this perspective, to contend with the 
idea that a worker is only a “part.” Each worker has a 
detailed personal biography that pops up when their tile is 
selected. In Layoff a bond of empathy is created not be-
tween the player and player character (who in Layoff, 
represents management), but rather between the player 
and non-player characters (i.e., the workers who are being 
laid off) [33]. 
Gordon et al., (2011) studied the implementation of 
‘Participatory Chinatown’ a 3D, multiplayer game de-
signed to be played in the shared physical space of a mas-
ter planning meeting in Boston’s Chinatown neighbor-
hood. ‘Participatory Chinatown’ demonstrates that role-
play can engage players in local issues and motivate them 
to engage with each other and with their community. 
When playing the game, participants empathize with the 
needs and desires of a character and make decisions ac-
cordingly [34]. 
Bachen et al., (2012) examined ‘REAL LIVES’, a game 
that allows learners to live simulated lives in other coun-
tries and to develop global empathy, identification, and 
interest in learning about other countries. Students can 
vicariously experience what life could be like for a male 
or female in another country, including education, em-
ployment, marriage, having children, confronting diseases 
and natural disasters, and so on. The software uses real-
world data to determine the probability of events that are 
likely to happen in the character’s life in their particular 
birth country. ‘REAL LIVES’ contains elements that 
could foster the cognitive, affective, and communicative 
components of global empathy [35]. 
D. Empathy and Robots 
Canãmero (2002) created ‘Feelix’, a 70cm-tall “hu-
manoid” robot (Figure 8.1) built from commercial LEGO 
Mindstorms™ robotic construction kits. ‘Feelix’ express-
es emotions by means of its face. To interact with the 
robot, people sit or stand in front of it. Since the interac-
tion wanted to be as natural as possible, the feet seemed 
the best location for tactile stimulation, as they are pro-
truding and easy to touch; thus a binary touch sensor was 
attached underneath each foot. ‘Feelix’s’ face has four 
degrees of freedom (DoF) controlled by !ve motors, and 
makes different emotional expressions by means of two 
eyebrows(1DoF) and two lips (3 DoF). The robot is con-
trolled on-board by two LEGO Mind-
stormsRCX™computers3, which communicate via infra-
red messages [36]. 
Scheeff et al., (2002) built ‘Sparky’ which is a small 
robot about 60cm long, 50cm high and 35cm wide. It has 
an expressive face, a movable head on a long neck, a set 
of moving plates on its back and wheels for translating 
around the room. Even though high-level commands are 
sending to the robot from a remote location, ‘Sparky’ 
seems autonomous to those around it. The robot uses 
gesture, motion and sound to be social with humans in the 
immediate vicinity [37]. 
Breazeal et al., (2000) designed and built a robot named 
‘Kismet’ to provide emotional feedback to the caretaker 
through facial expressions. It consists of an active stereo 
vision system embellished with facial features for emotive 
expression. Currently, these facial features include eye-
brows (each with two degrees of freedom: lift and arch), 
ears (each with two degrees of freedom: lift and rotate), 
eyelids (each with one degree of freedom: open/close), 
and a mouth (with one degree of freedom: open/close). 
The robot is able to show expressions analogous to anger, 
fatigue, fear, disgust, excitement, happiness, interest, 
sadness, and surprise which are easily interpreted by an 
untrained human observer [38].  
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Leite et al., (2012) developed ‘iCat Robot’, a social ro-
bot capable of recognising and responding empathically to 
some of the children’s a!ective states while playing a 
chess game. The goal was to see how children perceive 
and interact with an empathic social robot in their school 
environment while playing the game. The empathic model 
includes an a!ect detector that allows the robot to infer the 
valence of the feeling experienced by the children. The 
a!ect detector, based on Support Vector Machines 
(SVMs), processes in real-time behavioural and contextual 
features, providing as output a probability value for each 
of the following valence conditions: positive, neutral and 
negative [39]. 
IV. CONCLUSIONS 
The scope of this study was to examine the most repre-
sentative studies which exploiting ICT and reveals how 
helpful ICTs can be with the important phenomenon of 
empathy. The use of ICT has played a major part in as-
sessment and intervention of empathy in different domains 
in children and in adults too. However, it is essential for 
increased research in this area so as to employ more ICTs 
strategies to accomplish more in the detection and cultiva-
tion of empathy. There is still significant work to be done 
in investigating the effects of embedding empathy into 
health technology systems that interact with people in 
order to help people especially those ones who suffer from 
mental diseases. Furthermore aspects of the relations be-
tween users and empathetic characters such as proximity, 
situation must also be looked at as well as emotional body 
and facial expression. Investigation must be done in order 
to explore how particular design features and strategies 
are associated with eliciting different kinds of empathy, 
and to better understand whether and how “empathetic 
play” influences players’ attitudes and behaviors. Because 
empathy is a natural extension of the appraisal process and 
appears continuously in human-human interaction, it is 
important to endow virtual agents with the capability to 
respond with the parallel and reactive empathetic expres-
sions that are most appropriate for the user, her situation 
and her affective state. 
Empathy could be analyzed in a long-term study, 
achieving greater accuracy by studying more messages 
and by studying the evolution of the community. It would 
be also interesting to investigate more of empathy as it 
occurs in online communities and in synchronous chat 
rooms. However, an important area of future work is to 
design games to foster empathy or apply the existing ones 
in larger samples. With that way software such us 
VICTEC can be technically improved so as to expand its’ 
content to problems of refugee integration in schools, and 
to develop and implement a suitable longitudinal evalua-
tion approach to assess the long-term effects of the soft-
ware on stable empathic styles and bullying roles. Further 
research is also needed to verify if the results can be ex-
trapolated for designing empathic social robots in different 
application domains and for other target users such as the 
elderly. 
The current study is encouraging and there is a general 
consensus that ICTs do play a significant role in ensuring 
and enhancing empathy to achieve more in bulling, in 
learning process, in health, in human – computer interac-
tion, in virtual environments etc. 
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